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1 Introduction 
With the approval of the new Rel-13 WI: “RAN enhancements for extended DRX in LTE” at RAN#67, RAN2 is expected to start the analysis for potential approaches for enhanced DRX operation, in order to achieve significant UE battery savings. In this contribution, we provide some initial thoughts regarding enhancement of DRX operation in Connected mode.
2 Discussion
As described in the WI, the current DRX cycles in LTE would not allow for sufficient power savings for UEs that only need to wake-up infrequently (e.g. every few or tens of minutes) for MT data.
There is then a need to extend the DRX cycles to longer values. Considering the DRX cycles are limited by SFN cycle whose range is 1024 radio frames (10240ms), that is, the DRX cycles only can be easily extended to 5.12s or 10.24s. Such DRX cycles may be still power inefficient for MT data that is very infrequent. In order to extend further DRX cycles over 10.24s, longer SFN cycle - with a not negligible impact on the specification - should be considered. 
This will certainly be needed for DRX cycles in idle mode, but in our view similar DRX periods should be achieved also for connected mode, taking into account that many MTC devices are stationary.

For devices in connected mode, longer DRX cycles could be flexibly realized in a few different ways.
Alternative1:  Extending legacy DRX cycle

One possibility is to define more DRX cycles in the current DRX configuration. For instance, an “extended long DRX” cycle could be added, besides the current short DRX cycle and long DRX cycle. The device may follow the following DRX cycle shift order: short DRX cycle -> long DRX cycle -> extended long DRX cycle, if there has no data transmission for a very long time.
Alternative2:  Introducing new set of DRX configuration

Another possibility is to introduce one or more specific DRX configurations (i.e.  new sets of DRX parameters). Different sets of DRX configurations could fit for different data transmission models. The eNB could configure longer DRX cycle in the new DRX configuration (compared to the legacy DRX configuration). And the UE could autonomously decide which DRX configuration to use. Or it could do it based on eNB's indication, e.g. via a new MAC CE command.
Alternative3:  Skipping active times
In this alternative, there is actually no need to extend the DRX cycle. The eNB could define a new timer, longer than the legacy DRX cycle, during which active times are skipped. The timer would start after a number of times with no activity. The UE would adopt the legacy behaviour when the new timer expires. Such approach is briefly illustrated in the figure below. 
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One of the advantages of this solution is that longer inactive times than 10.24s could be more easily achieved.
Proposal: Study potential approaches for enhanced DRX operation in connected mode as listed above.
3 Conclusion
In this contribution, we presented some initial thoughts on potential approaches for enhanced DRX operation in connected mode.
Proposal: Study potential approaches for enhanced DRX operation in connected mode as listed above.
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